[Mechanisms of action of and resistance to rifampicin and isoniazid in Mycobacterium tuberculosis: new information on old friends].
Human tuberculosis is still one of the most frequent causes of death worldwide. Despite the implementation of therapeutic regimes combining four drugs, the rise of resistant and multidrug-resistant Mycobacterium tuberculosis strains has compromised their efficacy. Two of the most effective anti-tubercular drugs in use, rifampicin and isoniazid, have been closely studied due to their therapeutic importance. These studies have led to the identification of the genes involved in resistance mechanisms and of those encoding the molecular targets for these drugs. Rifampicin is an inhibitor of the beta-subunit of the RNA polymerase of prokaryotes, including M. tuberculosis. Resistance to rifampicin is mediated by mutations clustered in a small region of the rpoB gene. A fraction of resistant strains showed no mutations in rpoB, suggesting that other mechanisms of resistance, possibly efflux pumps, may exist. Isoniazid is a pro-drug activated by KatG, a catalase-peroxidase. Mutations in katG, the most commonly found in M. tuberculosis clinical isolates, give high levels of resistance. In spite of this, the molecular target for isoniazid is InhA, an enoyl-ACP-reductase involved in the biosynthesis of mycolic acids. Other mutations causing resistance to isoniazid have been mapped to ndh, a gene encoding the NADH dehydrogenase.